
PATENT SPECIFICATION 

NO DRAWINGS 

Inveraars: DENNIS WOODHOUSE and FRANCIS WII^S^^ _^ 



Dflte of /i//ng Complete Specfpcfltlon: II Oct., 1966. 

Application Date: 12 Oct., (965. 
Complete Specification Published: 31 July, 1968. 
© Crown Copyright 1968. 



No, 43252/65. 



Index at acceptance: — C4 VX 
Int. a.:— B 24 d 1/00 



COMPLETE SPEanCATION 
Abra&ive Implements 



45 



50 



10 



15 



55 



60 



20 



25 



be granted xo ns, and f - f e^^'i ^^^S SeS^ of exuSnl hardness ..bich may be 

it is to be performed, to ^ P^J^J^^ SSved in materials produced as a result o 
described in and by the foUowing state- ^g^uification (crystallisation) of a glass 

ment:— , . „rv,inrti(vn of containine an effective amount of a nucleating 

This invention rdates to the producUM of camming based _ on a 

abrasive implements, ^^^g!^' /^"S Slurgical slag and have a composition: - 
cylinders or other shapes which may be used raeiauurn b ^^o^^ 
for cutUng or grinding and for r«novmg • ^5 450/^ 
surface defects from a wide range of 3 30o/„ 
Srials. Such abrasive iniplei«eiUs Alg. , 10%. , 
widely used for these puyposes m jn^^^fy;^ , ^ ^e^st one known example, the crystal- 
Conventionally, grindmg ^heek «e pr^ ^ed Suet is known as Slagceram. , This 
duced from a mixture of «br«sive grit and PJ° ^ ^^thod of making it. are 
a bonding material. The mixture "formed "Jg"^^ and claimed in British 
into the isired shape and Aen cured by ''^ j^.^^^^ No. 986,289 m the 
application of heat to develop J^^quaW JJJJ^'^ j i^on and Steel Researdi 
strength in the bondmg material The pro- ^.^ ^„ ^hi^h reference is directed, 
c^sused are widely known to one aspect of the invention 
Xels and other shapes may be produced Accordmg ^^^.^^^ ^ ^^^^^ ^ 

in a wide range o sizes. j ^i^npiement which method coin- 

The abrasive grit used in the mixture may aow i ^^^^^ contains an 

be ont of a range of very hard n^^^nals and Pg^^^^J^JJJB \ ,gent to 

is usually size graded to quite close Imits ^^J^Ae ^vitrification of the glass, devitn- 
in order -to produce wheels g^'g ^ granules, mixing them, optionally 

iSe but predictable performance. Jhe P^^". « B eduction, with a bondmg 

30 portion 0? abrasive grh « bonding nurteri^ ^St,^Tshaping and curing the mixture, 
may also be varied accordmg to the appuca as , abrasive implement, 

tiol Materials ^llJi'''!^^ ' SS«s or metallurgical slag is prepared 75 

grit are fused alumina, silicon carbide and, B condition with the addition of 

for certain special cases, jrft Sy mat^als such as SiOw needed to bring 

materials are expensive to Produce in grit any ma j^^c compositional xange 

due to the high raw ^^^^tenal coste (e^g. ^^^^^/^Jdeating- agent. This may then be 
diamond), the high costs of the fusion proce^ ^^^tne ^hing a hot streani 

(alumnia and silicon carbide) an^ ^he expense EiajJ'^^j' that the thermal shock 

S mSntaining ^quipn-nt for crushing an^ S "^e g aS Is such as to break it into 
Erading such very hard materials. Smce the ™ ^^^les or by passing a cooled 

ffin^rocess commonly used gives ris^^^^ Sn oHarger coolk piece, of glass 
fused pieces of very large seaion Qe.g. Jusea 
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•jaaqAi aAjsEiqB papticq 
SZl IP^ *3nojis B psaijoj pBq ai anrjooD Jaifv 'O 
oOOOl P ainiBiaduiaa b jb" p^q xraqi puB 
[ssqAL SaipoTjS b jo adsqs aqj ojtn 3jnss3jd 
jspnn. psiajoj traqx sbav xnu aqj, "iiipnsBid 
3at3 oj j3jba\ Snijadum j'naiagns qajivv ju§ 
021 ssBja %0Z. /b]3 iiBq %o£ Jo Su'nsisiioD 
pnoq B JO %0Z jnoqB ipiML pspnoq puB 
jgo panaaJDS aja/a qsam 'S'S 3^ no paoiBj 
-3J jnq 'ox StnssBd sspcLiBd sqa 'ibij3ieiu 
paqsoD aqj moJii 'qssini 'S'a 9 sSBd 
- gii oj '^i^grp- 3iqBjD3JddB jnoqiw 'paqs^xo 
iraqj ai3Av s3[nnBx3' pagujiAap Snpinsax aiy;, 
:3m[o6D Avojs ajojsq ainbq £ joj „0f6 
TOip pnB amoq £ joj •[> o02it aDBUjnj b 
m p9]B9t{ sappied SoniiBOisJ sqj, 
Oil trisqi J9I[biii5 ssppjed aqa jo' isoui 3A0ta?J 

Ol SB OS p3A3tS 9J3A\ SSpiUBd «SB[3 3qj. 

' X »AnBii»i{v 

*paMO[xoj ajSAv ssinoj 3ApBaj3i[B omi 
lurod siqi uiojj "spjEAvnttop qssin "s a «t 

SOI ^pi^iuixo^dde TDOJ^ papBjS ssppied ojoi 
ssBiS aqi dn .yppiq oi sb os paio'os q^danb 
araiA asaqx "M^jqi /,f .^q ^-renbs ^[sivoi 
-ixoiddB S9iB[d uuoj ox sb os sppioui oxat 
p3jnod traip sBAi '^-^J ^nqnq ^{{BpuBisqns 

001 SBM XI jprni 3 oOOJl — OSH w smiinj b m 
jod 33jb[ b ni pauiBiureoi sbal jpm > sqj. 
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'3)iuioiq3 JO jq3pAi Aq %g 
pOB pnBS BOjns JO }q3iau. itq %o£ jo uop 
-jppB sqj q]iM paipiu sbai siSi![BnB [Bsiuraip 
58 3niMoixo| aqi jo 3b[s asBiiity 3SEiq' y 
"^aoiiaaADi snp vpiM. nwe 
-pxosoB Di Siu3iii3[dai[ aABBjqe 3ni](eui jo 
spoqiaor jo 3{dxuBxa s^i^aids b sj 3niMO[[o£ 

' SAOqB 

08 P^m-psap poqjaui aqj £q apEOi uaqya 
'spaqM. dinpauS " 'afdnrexa lof 'siaannaid 
-HIT SAiSBjq'T sapnpni osp uorHraAor 3qj_ 

7BiJ3aBui SAisEiqB aqi ja noij 
-anpaj azis jib sajeaiuiqa iCpa3[dui03 coiioaA 

.Si ~°F ^'P JO wadsB pnooas aqx aijqAi fiBjiajBin 
snoaJiiA 'jjos iJpApBjedcaoo aqj no nop^apsj 
azTS aqi Snnixiojjad Xq '^jEssaaamm fE'iaiBur 
aAiSEjqB aqj jo uopDnpax azis aAistrai 
-xa sajfBiu nopnaAnr aqj 'snqj, 'luaaiaidcnT 

0^ 3AiSBjqB aqj ur pajmbai sazjs aqj jo ssb[3 aqi 
JO sappjBd 3]3J3S|p SDnpojd ox pannpuoD si 
dajs iiopB[nnBi3 atp 'aaadsB pnooss siqi nj 

InOTajdtin aAjsBjqB aqa 3piA' 
-Old Ol SB OS sappiBd ssbi3 aqj 3ai/{jt.ti[Aa"p 



puB anaSs 3uipuoq aqj aino oi aiiuxiui £9 
aqj SaijEaq puB 3aidBqs pire juaSe Sntpnoq 
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-)[^A\ JO simod 3qj 'loaiuiBajj iBaq jajjy 

'unpojd 

lB(j B afpoBq tiB3 qsiqAL aocujnj &xzb sq S^ 
^Boi aoBOJiij inauiiBMi'jBaq aqi 'sasED qjoq 
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ojui lanpojd sqi JauBqs oj sb os ' aSEnrap 
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SB pacnioj aq Xeco ssbi3 aqj ^pApBcuajiy 

•urioj 
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*S3xnaBi3 Snijnoqq3pii oj paqoBUB ^pqSiI OE 
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niBuiai ja^ poB pajBaii jEaq aq oj b'a^nnBjS 
[EnpiAipin aqj aiqBoa i[xj& tpiq.w pnens 
-Jajais B JO paq pasipmg b jo tii;j( Xjbjoi 
B SB qons jnm SnpBaq ajEudoiddB Aws gZ 
UI jno paixiBa 'aq Xsni jnatajBaJi lEaq aqx 

'SS6[3 aqi 3[np03 
A[MO[s ajojsq -3 ^95 g XnspuBisqns is iarp ' 
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snqx -lEuajEni aurnBisAjD-oiorur b 3tnDnpojd 
snqj «jiu30 01 ssEj3 aqj jo ' (uopB5qi[BJ3/{JD) 
uopBogixjjAap iCipnooas pus nopEajjnu jsjg 
'aiqBoa oi sb 'Xbai b qans m paiBaq naqj 
aiB *paqiJ3sap jajEy aq oj juaoidmba Supraq SI 
aqj 01 aiBiidojddB azjs joafnoAuoD iaqja 
XuB JO „f OJ a3nEJ azis aqj tn aq itBui 
qaiqAV sa[opjEd jasxBOD SujinEUiaj aqj, 

•sapjjjBd JaifBuis go uaajos 01 paan 
aqj saiBurunp pas aSsis ainXjratAap aqj oi 
qSnojqi ssei3 aqj ajpuBq 01 qorqM ui laioj 
icarnaAnoD pire ifpsaj b s; srqj_ •jaiocuBtp 
/i[ajBuiixojddB 'aidtuExa joj 'saiqjB'jr (puis 
ojtn ssEfS aqj roioj oj sj aApBiuaj[B iaqionv 
•iiun 3np[aui aqj oj pamnjaj aq n.jcp jJbot 5 
asaqi puE ureqi ssa[ asoqi iss sappiEd 
jailEUis aqi aAOuiaj 01 japjo m pauaaiDs 
sq aaqi jCboi pjiaiEui paiEfnnsiS aqj, 
luamdjnba 3niqsiio [EuopuaAuoD c(inojqj 
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Alternative 2 
The fractured glass particles were further 
reduced by crushing to pass B.S.6 mesh. 
From the crushed material, the particles 

5 passing 10 and retained on 72 B.S. mesh 
were sieved as before and bonded with a 
bonding iriixture similar to that used in 
Alternative 1. After mixing and pressing, as 
before described, the article was heat treated 

10 at 720" C. for 3 hours, at 950° G for 3 
hours and at 1000° C. for 1 hour. After 
slow cooling the glass particles were found 
to have devitrified in situ and the whole 
formed a strong, well bonded abrasive 

15 wheel. 

It will be understood that the parucle 
sizes used in the examples «re not the only 
ones possible and that many alternative 
combinations of sizes will be loiown to thos? 

20 skilled in the art. Similikrly, other types and 
quantities of bonds may be used as long as 
diey can ibe cured to form a strong bond at 
temperatures which will not interfere with 
the devltriiicatipn proces^ and in the case 

25 of Alternative 2, whidi will not be destroyed 
by the heat treatment given to devitrlfy the 
graded particles. 
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WHAT WE CLAIM IS: — 

1. A method of making an abrasive im~ 
plemient which method comprises granulat- 
ing a glass which contains an effective 
amount of a nucleating agent to cause the 
devitrification of the glass, devjlrifying the 
granules, mixing them with a bonding agent, 
and shaping and curing the mixture to pro- 
vide the abrasive implement. 

2. A method of making an abrasive im- 
plement which method comprises granulat- 
ing a glass which contains an effective 
amount of a nucleating agent to cause the 
devitrification of the glass, devitrifying the 
granules, miixing them after further size 
reduction with a bonding agent and shaping 
and curing the mixture to provide the 
abrasive implement. 

3. A method as claimed in claim 1 or 
claim 2 wherein the glass is derived from a 
metallurgical slag and comprises from 45 to 
657o' SiOi, from 15 to 45% CaO, from 5 
to 30% AljOa, up to 10% MgO and an 
effective amount of a nucleating agent to 
cause the devitrification of the glass, the 
stated percentages being percentages by 
weight. 

4. A method as claimed in any one of tlie 
preceding claims wherein tlie glass granules 
are devitrified by heating at substantially 



720° C. and thereafter at substantially 950° 
C before slowly cooling the glass. 

5. A method as claimed in any one of the 
preceding claims wherein the glass is granu- 
lated before devitrification ivy quenclung a 
hot stream of the molten glass so that the 
thermal shock to the glass is such as to 
break the glass into separate granules. 

6. A method as claimed in any one of 
clainss 1 to 4 wherein the glass is granulated, 
before devitrification by crushing a cooled 
ribbon of glass or larger cooled pieces of the 
glass. 

7. A method ag claimed in any one of 
claims 1 to 4 wherein the glass is granulated 
before devitrification by forming it into small 
marbles. 

8. A method as claimed in any one of 
claims 1 to 4 wherein a hot stream of the 
glass is quenched so as to produce a continu- 
ous cra<* network vet the glass and wherein 
the quenched glass is maintained in a sub- 
stantially coherent form for devitrification. 

9. A method as claimed in any one of 
claims 1 to 4 wherein the glass is formed as 
a substantially flat product, is toughened in 
the_ conventional manner and is thereafter 
subjected to surface damage so as to shatter 
the product into iraall pieces whisk maintain- 
ing the product supported from imdemeath, 
the product being thereafter devitrified in this 
form. 

10. A modification of the method of 
making an abrasive implement as claimed in 
any one of claims 1 to 6 comprising granu- 
lating a glass, which can be devitrified by 
heating, to ' provide particles of the size 
required of the abrasive grit in the implement, 
mixing the particles with a bonding agent 
and shaping and heating the mixture to cure 
the bonding agent and devitrifying the glass 
particles so as to provide the abrasive incle- 
ment. 

11. A method of making an abrasive im- 
plement as claimed in claim 1 or claim 2 
substantially as hereinbefore described in the 
specific example. 

12. A method of making an abrasive im- 
plement as claimed in claim 10 substantiEdly 
as hereinbefore described in the specific 
example. 

13. An abrasive implement whenever made 
by the method claimed in any one of the 
preceding claims. 

BOULT, WADE & TENNANT, 
111 & 112, Hatton Garden, London, Rd, 
Chartered Patent Agents, 
I Agents for the Applicant(s).. 
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